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(54) FLUID BEARING MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the necessary flow 
rate of a fluid by eliminating necessity of a temperature 
regulating cover and an exhaust unit, and optimally cooling 
corresponding to a heating amount change in association 
with a change of a rotational speed. 

SOLUTION: A fluid bearing motor comprises a fluid bearing 
having a bearing fixing part 2 and a bearing rotary part 5, 
and a driving mechanism having a motor 3 in a structure for 
passing the fluid of the bearing through the vicinity of the 
heating part of the motor 3. In this case, nitrogen in supplied 
as the fluid to the bearing, the nitrogen is again collected, 
and reused for replacing the nitrogen in a purging space 8 at 
the other place. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fluid bearing motor characterized by being the structure which it has the drive equipped 
with a fluid bearing and the motor section, and the fluid of the aforementioned fluid bearing passes 
through near the exoergic section of the aforementioned motor section, and cools this motor section. 
[Claim 2] The fluid bearing motor according to claim 1 characterized by supplying nitrogen to the 
aforementioned fluid bearing as a fluid, collecting the nitrogen again, and reusing to the nitrogen purge 
of other places. 

[Claim 3] The fluid bearing motor according to claim 1 characterized by cooling beforehand the fluid 
supplied to the aforementioned fluid bearing. 

[Claim 4] The fluid bearing motor according to claim 1 characterized by changing the temperature of the 
fluid supplied to the aforementioned fluid bearing according to the calorific value of the aforementioned 
motor section. 

[Claim 5] The fluid bearing motor according to claim 1 characterized by changing the fluid flow 
supplied to the aforementioned fluid bearing according to the calorific value of the aforementioned 
motor section. 

[Claim 6] The fluid bearing motor according to claim 1 characterized by pouring another fluid into 
which the flow direction of a fluid is changed. 

[Claim 7] The semiconductor aligner characterized by driving using a fluid bearing motor according to 
claim 1 to 6, and carrying out the projection imprint of the pattern of the original editions, such as a 
reticle, on the field of transferred objects, such as a wafer. 

[Claim 8] The device manufacture method characterized by manufacturing a device using a 
semiconductor aligner according to claim 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is equipped with a fluid bearing and the 
motor section about the motor used suitable for the drive of the semiconductor aligner which carries out 
the projection imprint of the pattern of the original editions (for example, reticle etc.) on the field of 
transferred objects (for example, wafer etc.), and a fluid is related with the self-cooling type fluid 
bearing motor which can self-cool generation of heat of the motor section. 
[0002] 

[Description of the Prior Art] Conventionally, in the semiconductor aligner, a still higher equipment 
precision (for example, alignment precision of a wafer and a reticle and imprint precision to the wafer of 
a reticle pattern), high productivity, etc. are searched for with detailed-izing of a semiconductor device. 
In order to realize it, positioning accuracy and a high-speed drive also with the still more expensive 
drive of each part of the inside of an aligner are called for. For example, also in the lighting optical 
system which illuminates a reticle, the guide section rigidity rise (although it is made to drive weight 
rise) for raising high-speed movement for raising enlargement of the optical element (object to drive) for 
acquiring the equalization effect and a throughput in the drive to which it is made to rotate at high speed, 
or an optical element is moved, and positioning accuracy etc. is needed. Therefore, as for the actuator 
used for the above-mentioned drive, the motor with more large power (power consumption) etc. has 
been needed. Consequently, the heating value generated from the actuator which became large [ power ] 
has also increased increasingly. 

[0003] On the other hand, the drive precision and alignment precision of a wafer or a reticle will get 
worse by thermal expansion, measurement value change, etc., if a temperature change happens inside 
equipment. The temperature change permitted in order to satisfy a high equipment precision is becoming 
still severer with detailed-izing of a semiconductor device. Although the whole aligner is covered with 
covering and temperature management of the whole equipment is performed in an aligner in order to 
realize required temperature management, the part where especially temperature management is 
important establishes a temperature control mechanism individually, and is performing temperature 
management (individual air-conditioning). 

[0004] Furthermore, especially when there are big sources of generation of heat, such as a large motor of 
the above power, the portion is individually covered with covering, the temperature on the front face of 
covering is lowered by performing the heat exhaust air inside the covering, and temperature 
management has reduced the influence of the temperature change to an important portion. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the heat exhaust of the exclusive use which 
performs the heat exhaust air inside covering was required or it was wrap structure about the whole 
source of generation of heat, the structure of covering became large and the big space space was 
required of the above-mentioned conventional example. Moreover, in order to connect the pipe for heat 
exhaust air (duct) between the source of generation of heat, and the heat exhaust, the big space space 
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also for pipe leading about etc. was needed. Furthermore, although the aligner was carrying out position 
control of the structure which supports a reticle and a wafer with high degree of accuracy in order to 
realize high positioning accuracy of a wafer and a reticle, when the source of generation of heat had 
been arranged at the structure by which position control was carried out, the pipe of heat exhaust air told 
vibration of the heat exhaust to the structure by which position control was carried out, and worsening 
the positioning accuracy of a wafer and a reticle has not been disregarded, either. 
[0006] this invention has a self-cooling function, temperature control covering and its exhaust are 
unnecessary, it can perform optimal cooling corresponding to the calorific value change accompanying 
rotational frequency change, and aims at offering the fluid bearing motor which can reduce the flow 
demand of a fluid. 
[0007] 

[The means and operation] for solving a technical problem In order to solve the above-mentioned 
technical problem, the fluid bearing motor concerning this invention is characterized by being the 
structure which it has the drive equipped with a fluid bearing and the motor section, and the fluid of the 
aforementioned fluid bearing passes through near the exoergic section of the aforementioned motor 
section, and cools this motor section. Moreover, self-cooling of the exoergic section can be carried out 
by considering as the structure where this invention is the pneumatic bearing motor which consists of 
high positioning accuracy, a fluid bearing (especially pneumatic bearing) which realizes high-speed 
rotation, and the high power motor section, and air flows the exoergic section neighborhood of a motor. 
Therefore, covering and exhaust heat equipment are made unnecessary. 
[0008] 

[Example] (The first example) The first example of this invention is explained below. Drawing 1 is the 
block diagram showing the fluid bearing motor concerning the first example of this invention. This fluid 
bearing motor is equipped with the bearing rotation section 5 which constitutes the fluid bearing as a 
drive guide for rotating the bearing fixed part 2 to which the nitrogen supply line 1 is connected, the 
motor section 3, and an optical element 4 at high speed with high degree of accuracy. The fluid bearing 
is carrying out general structure, is equipped with the bearing fixed part 2 of a fixed side, and the 
bearing rotation section 5 of the rotating side, and is constituted. 

[0009] The bearing fixed part 2 has peripheral wall 2a and the inward-flange-like ends walls 2b and 2c, 
the bearing rotation section 5 has outward-flange 5a in the end side, and this outward-flange 5a is 
arranged among the ends walls 2b and 2c. 

[0010] Although air and nitrogen of a predetermined pressure are supplied in order to operate a fluid 
bearing, in this example, gas nitrogen is supplied for the reason mentioned later. If the nitrogen of a 
predetermined pressure is first supplied to the bearing fixed part 2 from the nitrogen supply line 1, 
nitrogen will trifurcate to the object for thrust bearings, and radial bearings inside the bearing fixed part 
2, On the other hand, the fluid pad 17 is formed in the portion of each inside to which the bearing fixed 
part 2 counters the superficies of outward-flange 5a of the bearing rotation section 5. The bearing 
rotation section 5 surfaces to the bearing fixed part 2 by the above-mentioned nitrogen being supplied. 
[001 1] On the other hand, the bearing rotation section 5 and the motor section 3 constitute the motor as 
an actuator for rotating this bearing rotation section 5 at high speed. The coil is wound around the 
bearing rotation section 5 and the motor section 3, respectively, and the same work as a DC motor is 
carried out by both one. Therefore, if predetermined voltage is applied to the motor section 3 from a 
power supply 12, the pneumatic bearing rotation section 5 will rotate. The feature of this motor is that 
the coil section 13 is connected with the bearing rotation section 5 (in order to pour nitrogen in the coil 
section 13 so that it may mention later). Furthermore the interior of the bearing rotation section 5 is 
space, and the lighting light 9 which illuminates a reticle passes through the interior of a motor. 
[0012] In addition, it is fixed to the bearing rotation section 5, and an optical element 4 rotates by one. 
That is, the bearing fixed part 2, the bearing rotation section 5, and the motor section 3 constitute from 
one the fluid bearing motor which has the function of the bearing and the motor which are made to 
rotate an optical element 4. 

[0013] By forming seal glass 6 in the both sides of this fluid bearing motor, the nitrogen 7 which 
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surfaced the bearing rotation section 5 can be led to the coil section 13 of the motor section 3. By 
carrying out like this, since generation of heat of a motor has mainly occurred in this coil section 13, it 
becomes possible [ cooling the source of generation of heat directly from the interior ]. Therefore, at this 
example, while passing through the nitrogen 7 used for surfacing of the pneumatic bearing rotation 
section 5 in the crevice between the inside of the bearing fixed part 2 and the motor section 3, and the 
superficies of the bearing rotation section 5, by using for cooling inside the source of generation of heat, 
it will have a self-cooling function and big covering and waste heat equipment which cover the whole 
source of generation of heat become unnecessary. 

[0014] Furthermore by this example, other nitrogen purges supply the nitrogen exhausted from the fluid 
bearing motor to the required space 8. Mainly, ultraviolet rays and an impurity cause a chemical reaction 
in air atmosphere, an impurity is generated on the surface of an optical element, and the nitrogen purge 
is performed in order to prevent that the permeability of an optical element 4 falls. The amount of the 
nitrogen consumed by nitrogen purge can be reduced by reusing like this example to the nitrogen purge 
for protection of the gas nitrogen 7 used with the fluid bearing of an optical element 4. 
[0015] Of course, the nitrogen purge of the optical element 4 in a fluid bearing is also performed by 
making it the structure of this example. 

[0016] In addition, not air but gas nitrogen was supplied to the fluid bearing for reusing used nitrogen 7 
to a nitrogen purge. If it is only a cooling function, it will be satisfactory, even if it replaces with 
nitrogen and uses air. 

[0017] (The second example) Drawing 2 is the block diagram showing the fluid bearing motor 
concerning the second example, and has attached the same sign to the same portion as having been 
shown in drawing 1 . The feature of this example is having cooled the temperature of the nitrogen to 
supply beforehand, in order to gather the cooling efficiency of the coil section 13. Cooling is performed 
by cooling the nitrogen tank 10 formed in the middle of the nitrogen supply line 1 with the nitrogen tank 
condensator 11. The purpose of original of the nitrogen tank 10 is a safety practice when the nitrogen 
supplied to the pad 17 prepared in the bearing fixed part 2 of a fluid bearing stops. When nitrogen 
supply stops, if a pressure sensor 18 detects the failure of pressure of nitrogen, the current supply to the 
motor section 3 will be stopped, and the bearing rotation section 5 will be stopped. Under the present 
circumstances, the purpose of the nitrogen tank 10 supplies nitrogen to the bearing fixed part 2 until the 
bearing rotation section 5 stops. Nitrogen is cooled by cooling this existing nitrogen tank 10 from the 
exterior. Although cooling uses the nitrogen tank condensator 11, it is also good to apply the cooling air 
used for cooling of other portions. 

[0018] (The third example) Drawing 3 is the block diagram showing the fluid bearing motor concerning 
the third example, and has attached the same sign to the same portion as having been shown in drawing 
I and drawing 2 . The feature of the fluid bearing motor concerning this example is making it possible to 
keep constant the temperature of the motor section 3 and the bearing fixed part 2, even if the electric 
energy which the rotational frequency of an optical element 4 is changed and is consumed in the motor 
section 3 changes and calorific value changes. 

[0019] The rotational frequency of a request of an optical element 4 is obtained because, as for this fluid 
bearing motor, CPU15 controls the voltage of the power supply 12 supplied to the motor section 3 . If a 
rotational frequency goes up at this time, since the calorific value from the coil section 13 will increase, 
it is necessary to improve the refrigeration capacity of the coil section 13. Then, CPU15 is controlling 
the power supply 12 of the nitrogen tank condensator 11, improves the refrigeration capacity of the tank 
condensator 11, and lowers the temperature of nitrogen. Thus, the temperature of the motor section 3 or 
the bearing fixed part 2 can be kept constant by controlling nitrogen to suitable temperature according to 
the rotational frequency of an optical element 4. Furthermore, optimizing the amount of the nitrogen 
supplied to the bearing fixed part 2 because CPU15 controls the flow control bulb 16 prepared in the 
middle of the nitrogen supply line 1 is also attaining fixed-ization of the temperature of the motor 
section 3 or the bearing fixed part 2. Of course, the nitrogen flow rate is changed in the range which 
does not spoil the property of a fluid bearing. 

[0020] (The fourth example) Drawing 4 is the block diagram showing the fluid bearing motor 
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concerning the fourth example, and has attached the same sign as the same portion as the case of each 
above-mentioned example. When the optical element 19 different from the above-mentioned is, the 
feature of the fluid bearing motor concerning this example is having changed the flow of used nitrogen 
7, as the discharge hole 22 opened in the portion of the motor section 3 until it passes over the coil 
section 13 and results in this optical element 19 in accordance with radial, and the introductory slot 24 
near the periphery of an optical element 19 are formed and it does not have influence of used nitrogen 7 
on an optical element 19. For example, it is effective, when an optical element 19 is sensitive in 
temperature, or when a special material is used for the coil section 13 and you do not want to pour used 
nitrogen 7 to an optical element 19. The nitrogen 20 into which a flow is changed is put into the motor 
section 3 from the introductory slot 24, and is changing the flow of used nitrogen 7. The newly supplied 
nitrogen is sufficient as the nitrogen 20 into which a flow is changed, and the nitrogen which came out 
of the fluid bearing may be used for it. 

[0021] In addition, this invention is not limited by the above-mentioned example. For example, it can 
apply also to the motor which drives equipments other than an aligner, it can replace with air or gas 
nitrogen as a fluid, and a liquid can also be used depending on other gases and the case. 
[0022] 

[The example of a device process] Next, the example of the process of the device using the aligner 
driven by the fluid bearing motor which gave [ above-mentioned ] explanation is explained. Drawing 5 
shows the flow of manufacture of minute devices (semiconductor chips, such as IC and LSI, a liquid 
crystal panel, CCD, the thin film magnetic head, micro machine, etc.). The pattern design of a device is 
performed at Step 1 (circuit design). The mask in which the designed pattern was formed is 
manufactured at Step 2 (mask manufacture). On the other hand, at Step 3 (wafer manufacture), a wafer 
is manufactured using material, such as silicon and glass. Step 4 (wafer process) is called last process, 
and forms an actual circuit on a wafer with lithography technology using the mask and wafer which 
carried out [ above-mentioned ] preparation. The following step 5 (assembly) is called back process, is a 
process semiconductor-chip-ized using the wafer produced by Step 4, and includes processes, such as an 
assembly process (dicing, bonding) and a packaging process (chip enclosure). At Step 6 (inspection), the 
check test of the semiconductor device produced at Step 5 of operation, an endurance test, etc. are 
inspected. A semiconductor device is completed through such a process and this is shipped (Step 7). 
[0023] Drawing 6 shows the detailed flow of the above-mentioned wafer process. The front face of a 
wafer is oxidized at Step 1 1 (oxidization). An insulator layer is formed in a wafer front face at Step 12 
(CVD). At Step 13 (electrode formation), an electrode is formed by vacuum evaporationo on a wafer. 
Ion is driven into a wafer at Step 14 (ion implantation). A sensitization agent is applied to a wafer at 
Step 15 (resist processing). At Step 16 (exposure), printing exposure of the circuit pattern of a mask is 
carried out at a wafer by the aligner driven by the fluid bearing motor which gave [ above-mentioned ] 
explanation. The exposed wafer is developed at Step 17 (development). At Step 18 (etching), portions 
other than the developed resist image are shaved off. The resist which etching could be managed with 
Step 19 (resist ablation), and became unnecessary is removed. By carrying out by repeating these steps, 
a circuit pattern is formed on a wafer multiplex. 

[0024] If the process of this example is used, the highly-integrated device for which manufacture was 

difficult can be conventionally manufactured to a low cost. 

[0025] 

[Effect of the Invention] Since according to this invention the fluid of a fluid bearing passes through 
near the exoergic section of the motor section, and cools this motor section and fluid bearing motors, 
such as a pneumatic bearing motor, have a self-cooling function as explained above, temperature control 
covering and the exhaust become unnecessary. 

[0026] Moreover, since the source of generation of heat inside a motor is cooled directly, it is possible to 
perform optimal cooling corresponding to the calorific value change accompanying rotational frequency 
change of a fluid bearing by controlling the temperature and the flow rate of the fluid which can cool 
fluid bearings, such as a pneumatic bearing, efficiently and is supplied to fluid bearings, such as a 
pneumatic bearing. 
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[0027] By using for another nitrogen purge the nitrogen as a fluid furthermore used for surfacing of a 
fluid bearing, a nitrogen flow rate required for a nitrogen purge can also be reduced. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention is equipped with a fluid bearing and the 
motor section about the motor used suitable for the drive of the semiconductor aligner which carries out 
the projection imprint of the pattern of the original editions (for example, reticle etc.) on the field of 
transferred objects (for example, wafer etc.), and a fluid is related with the self-cooling type fluid 
bearing motor which can self-cool generation of heat of the motor section. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, in the semiconductor aligner, a still higher equipment 
precision (for example, alignment precision of a wafer and a reticle and imprint precision to the wafer of 
a reticle pattern), high productivity, etc. are searched for with detailed-izing of a semiconductor device. 
In order to realize it, positioning accuracy and a high-speed drive also with the still more expensive 
drive of each part of the inside of an aligner are called for. For example, also in the lighting optical 
system which illuminates a reticle, the guide section rigidity rise (although it is made to drive weight 
rise) for raising high-speed movement for raising enlargement of the optical element (object to drive) for 
acquiring the equalization effect and a throughput in the drive to which it is made to rotate at high speed, 
or an optical element is moved, and positioning accuracy etc. is needed. Therefore, as for the actuator 
used for the above-mentioned drive, the motor with more large power (power consumption) etc. has 
been needed. Consequently, the heating value generated from the actuator which became large [ power ] 
has also increased increasingly. 

[0003] On the other hand, the drive precision and alignment precision of a wafer or a reticle will get 
worse by thermal expansion, measurement value change, etc., if a temperature change happens inside 
equipment. The temperature change permitted in order to satisfy a high equipment precision is becoming 
still severer with detailed-izing of a semiconductor device. Although the whole aligner is covered with 
covering and temperature management of the whole equipment is performed in an aligner in order to 
realize required temperature management, the part where especially temperature management is 
important establishes a temperature control mechanism individually, and is performing temperature 
management (individual air-conditioning). 

[0004] Furthermore, especially when there are big sources of generation of heat, such as a large motor of 
the above power, the portion is individually covered with covering, the temperature on the front face of 
covering is lowered by performing the heat exhaust air inside the covering, and temperature 
management has reduced the influence of the temperature change to an important portion. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since according to this invention the fluid of a fluid bearing passes through 
near the exoergic section of the motor section, and cools this motor section and fluid bearing motors, 
such as a pneumatic bearing motor, have a self-cooling function as explained above, temperature control 
covering and the exhaust become unnecessary. 

[0026] Moreover, since the source of generation of heat inside a motor is cooled directly, it is possible to 
perform optimal cooling corresponding to the calorific value change accompanying rotational frequency 
change of a fluid bearing by controlling the temperature and the flow rate of the fluid which can cool 
fluid bearings, such as a pneumatic bearing, efficiently and is supplied to fluid bearings, such as a 
pneumatic bearing. 

[0027] By using for another nitrogen purge the nitrogen as a fluid furthermore used for surfacing of a 
fluid bearing, a nitrogen flow rate required for a nitrogen purge can also be reduced. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, since the heat exhaust of the exclusive use which 
performs the heat exhaust air inside covering was required or it was wrap structure about the whole 
source of generation of heat, the structure of covering became large and the big space space was 
required of the above-mentioned conventional example. Moreover, in order to connect the pipe for heat 
exhaust air (duct) between the source of generation of heat, and the heat exhaust, the big space space 
also for pipe leading about etc. was needed. Furthermore, although the aligner was carrying out position 
control of the structure which supports a reticle and a wafer with high degree of accuracy in order to 
realize high positioning accuracy of a wafer and a reticle, when the source of generation of heat had 
been arranged at the structure by which position control was carried out, the pipe of heat exhaust air told 
vibration of the heat exhaust to the structure by which position control was carried out, and worsening 
the positioning accuracy of a wafer and a reticle has not been disregarded, either. 
[0006] this invention has a self-cooling function, temperature control covering and its exhaust are 
unnecessary, it can perform optimal cooling corresponding to the calorific value change accompanying 
rotational frequency change, and aims at offering the fluid bearing motor which can reduce the flow 
demand of a fluid. 
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OPERATION 



[The means and operation] for solving a technical problem In order to solve the above-mentioned 
technical problem, the fluid bearing motor concerning this invention is characterized by being the 
structure which it has the drive equipped with a fluid bearing and the motor section, and the fluid of the 
aforementioned fluid bearing passes through near the exoergic section of the aforementioned motor 
section, and cools this motor section. Moreover, self-cooling of the exoergic section can be carried out 
by considering as the structure where this invention is the pneumatic bearing motor which consists of 
high positioning accuracy, a fluid bearing (especially pneumatic bearing) which realizes high-speed 
rotation, and the high power motor section, and air flows the exoergic section neighborhood of a motor. 
Therefore, covering and exhaust heat equipment are made unnecessary. 
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EXAMPLE 



[Example] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the fluid bearing motor concerning the first example of this 
invention. 

[Drawing 2] It is a block diagram in the case of the fluid bearing motor concerning the second example 
of this invention being shown, and cooling the nitrogen as a fluid. 

[Drawing 3] It is a block diagram in the case of the fluid bearing motor concerning the third example of 

this invention being shown, and optimizing nitrogen temperature and a nitrogen flow rate. 

[Drawing 4] It is a block diagram at the time of the fluid bearing motor concerning the fourth example 

of this invention being shown, and changing the flow of nitrogen. 

[Drawing 5] It is drawing showing the flow of manufacture of a minute device. 

[Drawing 6] It is drawing showing the detailed flow of the wafer process in drawing 5 . 

[Description of Notations] 

A nitrogen supply line, 2:bearing fixed part, 3:motor section, 4 : 1 : An optical element, 5: The bearing 
rotation section, 6:seal glass, 7 : The nitrogen used with the fluid bearing, 8: Nitrogen purge space, 
9 exposure light, 10:nitrogen tank, 1 1 rnitrogen tank condensator, 1 2 :power supply, 13:coil section, 
15:CPU, 16:flow control valve, 17:fluid pad, 18:pressure sensor, 19:optical element, the nitrogen into 
which 20: flow is changed, 22: discharge hole, 24: An introductory slot. 
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